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HEKOTOPtlE 30KA3ATEJIBCTBA 
CymECTBOBAHHH BAKTEPHU,HaHOrO a)AKTOPA 
B OPPAHHSME KPOBOCOCOB HA HPHMEPE BJIOX — 
HEPEHOCHHKOB WMBI 

A. H. AjieKceeB, B. A. BnSHKOBa h H. M. Xpycu,ejieBCKaa 

IleHTpaJIBHBIH HayHHO-HCCJieffOBaTeJIbCKHH fle3HH(j[)eKl];HOHHBIH HHCTHTyT 
MHHSApaBa GGGP, MocKBa, 

H Gpeji;Hea3HaTCKHH HayHHO-nccjieAOBaTejibCKHH npoTHBO^yMHbiH HHCTHTyx, 

AjBMa-Axa 

npoBeji;eHLi ohhth, noji;TBepAHBinHe cymecTBOBanHe o6e3Bpe>KHBaioii];HX mhkpoSh 
H yMH ^aKTopoB B opraHH3Me 6 jiox Xenopsylla gerbilli rninax Jord., Ceratophyllus laevi- 
ceps Wagn. h Leptopsylla segnis Schoncher. Bmjio ycTaHOBJieno, hto BBe^eHHLie djioxaM 
c noMom;BK) annapaxa AOSHpoBannoro kopmjighhh mhkpo6h qyMH dncxpo (y pasHHX 
BHji;oB c pasjiHHHOH CKopocxbio) o6e3Bpe>KHBaioxcH. 9x0 odnapyjKHBaexcH no yMenbrnennio 
nncjia Kan mhkpoShhx xgji, xaK n sapajKenHbix ocoden. ycxanoBjieHO, nxo 6aKxepHi];Hj];Hbie 
({)aKxopbi HMGioxcH B opraHH3Me Bspocjibix 6 jiox jiio6oro Boapacxa n ^nanonornnecKoro 
COCXOHHHH. 

HaSjiiOAeHHH aa coxpaneHHeM mhkpo6ob ^yMBi b oprannsMe Sjiox-nepe- 
HOCTOKOB (AjieKceeB h ^p., 1966) noBBOJiHJin BBicKasaTbcn b nojiBsy cyme- 
CTBOBaHHH 6aKTepHi];H;[];Horo $aKTopa (hjih $aKTopoB), naxoAnmerocH b >Kejiy- 
AOTOO-KHineTOOM xpaKxe axnx naceKOMBix. PHnoxesa o cymecxBOBaHHH ne- 
cnei];H(|)H^ecKoro, o6jiaAaK)iii;ero ninpoKHM cneKxpoM aghcxbhh SaKxepHAHAa 
B opraHHBMe qjieHHCxoHornx, h npe>KAe Bcero KpoBococoB, SbiJia BBicKasana 
AaBHO (Hindle a. Duncan, 1926; Duncan, 1926), OAnaKO b nocjieAyion^eM, 
3a HCKJiioneHHeM Anigstein h aP- (Anigstein a. oth., 1950), KoxopBie nsynajin 
anxHSaKxepHajiBHBiH $aKxop KnmeuHHKa apracoBBix KJien];eH, h Tn^jiOBa 
(1964), BBicKaaaBmerocH b nojiBsy cyni;ecxBOBaHHH xanoro ^auxopa b Sjioxax, 
hoaoShbix pa6ox b Aocxynnon naivi Jinxepaxype mbi ne Bcxpenajin. Me>KAy xcm 
K ocBCHHBix yKasaHHH na cyn^ecxBOBanne ^aKxopoB, BCAyiAHx k peAyKAHH 
uHCJia MHKpoSoB B opraHH3Me 6 jiox, AOCxaxouHO. Tan, CoKOJiOBa (1959) 
BBiACJiHJia ox 3Kxonapa3HxoB jiH3HpyK)ni;ee Ben];ecxBO, CHMyjinpyion^ee uyMHOH 
6aKxepHO(|)ar, KapxMcn c coaBxopaMH (Kartman a. oth., 1956) oSpaxnjin 
BHHMaHHe na peaKoe naAonne nncjia MHupoSoB b Sjioxax b nepBBie cyxKH 
nocjie 3apa>KeHHH, npnneM pa3JiHnaK)ni;eecH no ypoBHio y paanBix bhaob 6jiox. 
Me>KAy xoM npuMBix aKcnepnMenxoB, AeMoncxpnpyion^Hx naAonne KOJinnecxBa 
MHKpoSoB B paBHBIX BHAaX 6jIOX BO BpeMOHH HJIH HMOIOIAHX AOJIBK) BBIHBHXB 
cyiAecxBOBaHHO 6aKxepHn;HAHoro $aKxopa b KHineuHHKe 3 xhx KpoBOCocoB, 
HaCKOJIBKO HaM HBBOCXHO, OLge HO HpOBOAHJIOCB. IIoCXaHOBKa XaKOXO pOAa OHBI- 
xoB cxajia bo3MO>khoh SjiaroAapn HcnojiBBOBaHHio annapaxa AOBnpoBan- 
Horo KopMJiennn nacenoMBix (Ajibkcoob, 1964) n oxpaSoxannon moxoahko ao- 
anpoBannoro 3apa>KeHHH 6 jiox nepea Kannjijinp (Ajibkcoob h aP-» 1966). 

MATEPHAJI H METOAHKA 

Bbijih HcnojiBaoBaHBi 6 jioxh Xenopsylla gerbilli minax Jord., Cerato¬ 
phyllus laeviceps Wagn. n Leptopsylla segnis Schoncher na IV—V cxaAnn 
nepeBapHBanHH npoBH. ^jih BBiHBJienHH AeScxann 6aKxepHn;HAHoro (|)aKxopa 
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HaKOpMJieHHLIX TOTOO HSBeCTHLIMH KOJIH^eCTBaMH MHKpoSOB 6jIOX paCTH- 
pajiH B 1 Mji (|)H3HOJiorHHecKoro pacTBopa h cenjin na arap. KojinnecTBO 
nepe>KHBaioii];Hx b 6jioxax mhkpoSob onpeji;ejiHJiH nyxeivi THxpoBaHHH hc- 
xo^HOH cycneHBHH. 

OcxaxKH cycneHBHH cenjiH b SyjibOH ji;jih KanecxBeHHoro onpeAejieHHH 
HaJIHHHH MHKpoSOB. HoceBLI HpOHBBOAHJIH HepeS paSHLie HHXepBaJILI. 
xopMO>KeHHH ji;eHCXBHH 6aKxepHi];Hji;Horo (|)aKxopa npHMenHJiH noHH>KeHHyio 
xeMHepaxypy h aji;cop6i];Hio ero na ySnxLix SaKxepnnx, npeji;BapHxejibHO 
BBe^eHHbix 6jioxaM. nocjie^HHH cnoco6 npHMeHHJin hcxo^h hb ji;aHHbix JXyn- 
Kana (1926) o xom, hxo aHXHSaKxepnajibHbiH (|)aKxop, Bbiji;ejieHHbiH ox Kpo- 
BOCOCOB, xepnex cboh) anxHBHOcxb, 6yji;yHH CMeman in vitro c y6HXbiMH narpe- 
BanneM 6aKxepHnMH (Bacterium prodigiosum). B namnx onbixax SjioxaM 
X. gerbilli bbo^hjih xonno HBBecxnyio AOBy BBBecH y6HXbix 6aKxepHH h nepea 
3 naca (apeMH HaH6ojiee aKXHBnoro AencxBHn 6aKxepHn;Hji;a, no ^ynnany) — 
noByio nopn;Hio >khboh nyjibxypbi SaKxepHH nyMbi. 

B KanecxBe kopmoboh }khji;kocxh HcnojibBOBajiH reMOJiHanpoBannyio 
KpOBb MOpCKOH CBHHKH, CMemannyiO C paBHbIM KOJIHUeCXBOM BBBeCH Pasteu- 
rella pestis. aapa^KenHu 6biji npHMenen BHpyjienxnbiH mxaMM P. pestis 161 
H BaKn;HHHbiH mxaMM B. pestis EB. 

PESyjIBTATLI HCCJIEaOBAHHM 

B onbixax in vitro ^ynnana (1926) h namnx (AjieKceeB, BnSHKOBa, 
XpycpejieBCKan, 1966) in vivo naSjno^ajiocb xopMomenne ji;eHcxBHn 6aK- 
xepHi^HAHoro (|)aKxopa noA BJinunneM nonumennoH xeMnepaxypbi. B bxoh 
pa6oxe mm Ha6jiiOAajiH aa HaMenenneM KOjinnecxBa mhkpo6ob b Sjioxax 
X, gerbilli ne mxaMMa EB, a 161-ro BHpyjienxnoro mxaMMa. Cpe^nee kojih- 
necxBO MHKpo6Hbix xeji, nojiynaeMoe o^hoh oco6bio, cocxaBJinjio 80 xbic. 
Kan bhji;ho hb xa6ji. 1, oxMnpanHe mhkpo6ob b 6jioxax npoHCxo^nx onenb 
6bicxpo. J^ame npn noceBe nepea 1—^2 mhh., x. e. npaKxnnecKH cpaay nocjie 
3apa>Kaiom;ero KopMjienHn, MHKpo6bi Bbiji;ejiHJiHCb ji;ajieKo ne Bcer^a, a Jinmb 
B 65% cjiynaeB. Mem^y xom npo6bi, Banxbie b xo me BpeMu na KanHJUinpa 
H nnnexKH, c noMOipbio Koxopbix npoH3BOji;HJiH aapamenne, nenaMenno oSna- 
pymHBajiH mHBbix mhkpoSob b KOJinnecxBax, npaKxnnecKH coBna^aiomHX 
c pacnexHbiM. Bojiee xoro, cnepnajibno nocxaBJiennbie Ha6jiH)AeHHH, b koxo- 
pbix H3 nnnexKH, coAep>Kaii],eH CMecb mhkpo6ob (mxaMMa EB h 161 mxaMMa) 
6pajiH xonno naBecxnbie KOJinnecxBa MHKpo6Hbix xeji, noKaaajiH nojinoe 
cooxBexcxBHe pacnexnoro h BbiceBaeMoro nncjia 6aKxepHH ^ame nepea 3 naca 
npeSbiBanHH npn xeMnepaxype 37°. Memji;y xeM b Sjioxax cnycxn 3 naca 
jiHmb B oji;hom hb 10 cjiynaea yji;ajiocb Bbiji;ejiHXb mhkpoSob 161-ro mxaMMa. 
npoi];ecc oSeaBpemHBanHH BBeAennbix mhkpo6ob nyMbi npoHCxo^nx onenb 
Sbicxpo: yme ^epea nojinaca KOJinnecxBO aapamennbix 6jiox coKpam;aexcn 
AO 58%, a nepea nac — baboo. 

Ho H B nojiomHxejibHbix cjiynanx, KorAa mhkpo6ob yAaexcn BbiAOJiHXb, 
Hx KOJiHuecxBO c AGCHXKOB xbiCHH (cpeAHUH 3apamaK)m;aH Aoaa 80 xbic.) naAaex 
AO coxen h Aame oah^hh; CaKxepnajibnbix xeji na OAny oco6b. Hepenoc 6jiox 
cpaay nocjie AoaHpoBannoro aapamennu b xojioahjibhhk (npHuoM cnHMaeMyio 
c npnSopa 6jioxy noMem;ajiH b npeABapnxejibno oxjia/KAeHnyio npoSnpKy) 
aaxopMamHBaji, no ne npeKpam;aji nojinocxbio AancxBHO 6aKxepHn;HAa. B cy- 
m;ecxBOBaHHH nocjieAnero, Kan naM Kamexcn, ne BoanHKaex coMnennu, xan 
KaK hhuom hhmm nejiban oSbncnnxb cxojib Sbicxporo HcneanoBenHU mHBbix 
MHKpoSoB B opranHBMe 6jiox. 

TopMomenne CKaabiBaexcn yme b nepBbie MHnyxbi nocjie aapamaioiAero 
KopMjienHH, nxo bhaho hb paajiHUHn nncjia aapamennbix 6jiox nepea 30 mhh. 
H nepea 1 nac (b nocjieAHOM cjiynae npHMepno baboo Sojibmee npn xpanenHH 
npn 7—8°) h oco6eHHO nepea 3 naca — Bxpoe Sojibmee. B CojibmnncxBe 
cjiynaoB h hhcjio mhkpoSob, BbiceBaoMbix na xpanHBmnxcH b xojiOAHJibHHKO 
6jiox, npeBbimaex xanoBoe na 6jiox, xpanHBmHxcn npn 22—24°. OAnano 
nojinoH npHOCxanoBKH AencxBHn SaKxepHAHAHoro (|)aKxopa,KOxopoH Momno 
6bijio omHAaxb hcxoah hb namHX npemnnx naSjnoAenHH 3a coxpanenHeM 
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Ta6jiHii;a 1 

CoxpaHeHHe mhkpo6ob 'lyMbi b 6jioxax Xenopsylla gcvhilli Tninax 
• npH pasjiHHHbix TeMnepaxypax 


HHTepBaji 



KOJIHHCCTBO nOJIOJKHTeJIbHbIX nOCGBOB 6 jiox 

MGJKAy 3apa- 
jKaiomHM 

TeMnepaxypa 

KOJIHHeCTBO 


no OTHome- 

1 H3 HHX C HHCJIOM KOJIOHHfi 

KOpMJieHHeM 

coflepjKaHHfl 
6 jiox (b °C) 

sapajKeHHMX 

6jiox 


HHH) K HHCJiy 





H nocesoM 

Bcero 

sapameHHbiK 





6jiox 




6jiox 

1-10' 

10" 

103 

iO* 

0—3 MHH. 

22—4 

23 

15 

0.65 

2 

7 

4 

2 

15—30 MHH. 1 

22—24 

7—8 

24 

24 

14 

15 

0.58 

0.62 

10 

6 

3 

3 

1 

3 

3 

1 Hac 1 

22—24 

12 

4 

0.33 

4 

_ 

_ 

_ 

7—8 

12 

6 

0.50 

5 

1 

— 

— 

3 Haca 1 

22—24 

7—8 

10 

10 

1 

3 

0.10 

0.30 

1 

2 

1 

— 


MHKpoSoB EB B Sjioxax npH noHHH^eHHOH TeMnepaxype, b btoh cepHH ohlitob 
C BHpyjIGHTHHM inxaMMOM nOJiy^GHO HG 6lijio. 

B ApyrOH CGpHH ohlitob MLI HLIXaJIHCL npHOCXaHOBHTL AefeTBHG npGAHO- 
JiaraGMoro 6aKTGpHii;Hji;a c noMomLio Apo6Horo 3apa>KGHHH 6 jiox ySnxoH h 
>KHBOH SaKTGpnaJILHLIMH KyJILXypaMH. CjIGAyeT OTMGTHTL, HTO KOpMJIGHHG 
cxporo OnpGAeJIGHHLIMH KOJIHHGCTBaMH 3apaH<aiOIIi;GH >KHAKOCTH C XpGXHaCOBLIM 
HHTGpBaJIOM B03M0>KH0 TOJILKO HpH HCn0JIL30BaHHH HpnSopa HpHHyAH- 

TGJILHOrO A03HpOBaHHOrO KOpMJIGHHH HaCGKOMLIX. 

Bjiox X. gerbilli minax na IV—V cxaAHHX nopGBapHBaHHH npoBH kopmhjih 
B3BGCLIO ySnxLix KyjiLxyp B. prodigiosum hjih P. pGstis. SaxGM, HGpG3 3 naca 
C0Aep>KaHHH npn xoMnopaxypo 22—24°, hx /i;oKapMJiHBaJiH >khblimh KyjiL- 
xypaMH MHKpo6oB qyMLi BHpyjiGHXHoro [hjih BaKii;HHHoro iniaMMOB. Bjiox 
pacTHpajiH H CGHJiH Ha arap cnycxH 3 naca hocjig noBxopHoro 3apa>KGHHH. 
COOTHOIHGHHH KOJIHHGCTB y6HTLIX H H^HBLIX 6aKTGpHH, HOJiyHaGMLIX SjIOXaMH, 

Ta6jiHii;a 2 


CoxpaHeHHe P. pestis BHpyjienxHoro h BaKpHHHoro mxaMMOB b 6jioxax X, g, minaa^ 
npH ycjiOBHH npeABapHxejibHoro BBeflenna y6Hxbix 6aKxepHajibHbix Kyjibxyp 


BBeflCHHbie OjioxaM KyjibTypbi 

1 

a 

o 

s 

a 

a 

a 

CC 

o 

PQ 

si 

n X 
® 3 

S a 

KojiHHeCTBO noJioJKHTejibHbix cjiy- 
HaeB nocGBOB 6 jiox 

yOHTaa 

jKHBaa 

t? o 

2 « 

^ ^ s 

K S ^ ^ 

2^ " ts! 3 

p 5 M a 

O g S ^ 

o O SlO ^ 

O K S 

1 

o 

p 2 

I VO o f, 

s o p o 

O K K ^ O 

5 9 ^ S 3 

So y ^ 

o 

Ph 

o 

o 

a 

a ao 
gat? 

a P3VD 

O 

M n 3 

H3 HHX C HHCJIOM 
KOJIOHHH 

1-10' 

10" 

103 

10' 

_ 


P. pestis 


_ 

77 

10 

1 

0.10 

_ 

_ 

1 

_ 





1 :1 

80 

8 

5 

0.62 

4 

1 

— 

— 





2: 1 

70 

10 

4 

0.40 

2 

— 

1 

1 



P. pestis . 


Bojiee2 k 1 

Ot 55 

19 

4 

0.21 

3 

— 

— 

1 

B. prodi- 




(3, 4,5, 8, 

26 








giosum 




10 K 1) 











BaKH,HH- 

( 

1:2 

143 

2 

1 

0.50 

1 

_ 

_ 

_ 



Hblii HIT a MM 

EB 1 

i 

1:1 

80 

6 

2 

0.33 

1 

1 

— 

— 



1 


1:2 

176 

4 

3 

0.75 

2 

_ 

1 

_ 





1 : 1 

77 

10 

6 

0.60 

5 

— 

1 

— 

P. pestis 


To H^e ^ 


2:1 

69 

3 

2 

0.60 

2 

— 

— 

— 





Bojiee 2 K 1 

58 H 40 

6 

1 

0.16 

1 

— 

— 

— 





(3 H 4 K 1) 
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6lijih pasJinqHLiMH (Ta6ji. 2). KojinqecTBO >khblix mhkpo6hlix tgji, norjiomeH- 
HLix 6jioxaMH, B 6ojibinHHCTBe cjiyqaeB cocxaBJiHJio 70—80 TLicaq. 

KaK BH^HO H3 Ta6ji. 2, BBe^eHne 6jioxaM yShtoh KyjibxypLi B. prodigiosum 
;i;eHCXBHxejibHO npEBO^nx k pesKony yBejiH^ennio qncjia 6jiox, coxpaHHBinnx 
MHKpo6oB cnycxH 3 qaca nocjie 3apa>KeHHH Kyjibxypoii >KHBbix mhkpo6ob 
qyMbi. Ilpn cooxHomeHHH y6HXbix h >KHBbix mhkpo6ob 1 : 1 qncjio 6jiox, 
ocxaBinHxcH 3apa>KeHHbiMH qepe3 3 qaca, b mecxb pa3 npeBbimaex xaKOBoe 
B KOHxpojie, a qncjio MHKpo6Hbix xeji b pa^e cjiyqaeB coxpaHHex xox >Ke nopa- 
AOK (10^), qxo H npn hcxo^hom 3apa>KeHHH. yBejiHqenne qncjia y6HXbix mhk- 
po6oB, BBO^HMbix 6jioxe, npoxHB o>KH;i;aHHH He npHBejio k yBejinneHnio 
3apa>KaeMocxH, js^dime Hao6opox. nocjieAHee, bh^hmo, CBnaano KaK c hohh- 
>KeHHeM oxHOCHxejibHoro KOJinqecxBa >KHBbix mhkpoSob P. pestis, bboahmbix 
6jioxe, xaK, bo3mo>kho, h c coBAanneM neSjiaronpHHXHbix ycjiOBHH cyn];e- 
cxBOBaHHH P- pestis b cpe^e, HacbimenHoii ySnxbiMH MHKpo6HbiMH xejiaMH 
B. prodigiosum. 

3apa>KaeMocxb 6 jiox MHKpoSaMH mxaMMa EB npn xex >Ke ycjiOBHHx h Aa>Ke 
npn ycjiOBHH a^hh babog 6ojibniero KOJinqecxBa >KHBbix MHKpoSHbix xeji HH>Ke, 
He>KeJIH BHpyjIGHXHblM HIXaMMOM P. pestis. 3 xH A^HHbie, XOXH H Ha MaJIOM 
Maxepnajie, nojiHocxbio cooxBexcxByiox A^nnhiM TH(|)jiOBa (1964), noKasaB- 
Hiero, qxo hhcjio 6jiox, ox Koxopbix BbiAejiHioxcH MHKpoSbi qepes 2 qaca nocjie 
3apa>KeHHH, Bbime npn ycjiOBHH HH(J)Hi];HpoBaHHH 6ojiee BHpyjienxHbiMH 
HixaMMaMH qyMbi. 

IIpeABapHxejibHoe BBeAenne ySnxbix mhkpoSob BHpyjienxHoro mxaMMa 
npHBeJio K pesKOMy yBejinqeHHio 3apa>KaeMocxH 6 jiox mxaMMOM EB: npn 
cooxHomeHHH 1:2b nojixopa, a npn cooxHomenHH 1 : 1 noqxn b abb pasa 
HO cpaBHeHHK) c aapamaeMocxbK) nocjie B. prodigiosum. Bhahmo, ySnxbie 
P. pestis B oxjiHqne ox B. prodigiosum ne xojibko SjiOKnpyiox SaKxepHAHA, 
HO h CHOCoScxByiox nepe>KHBaHHH) h pasMHO^KeHHio APyrux qyMHbix mhkpoSob, 
XOXH 6bi H BaKAHHHoro mxaMMa. 

IIojiyqeHHbie naMH peayjibxaxbi no3BOJiHK)x yxBep>KAaxb, c oahoh cxopoHbi, 
qxo SaKxepHAHAHbiH $aKxop mojkgx 6bixb qacxnqno o6e3Bpe>KeH (aACop6H- 
poBan?) y6HXbiMH MHKpo6aMH B. prodigiosum h noxoMy ne hochx ysKOcne- 
i];H(|)HqecKH npoxHBoqyMHoro xapaKxepa h, cjieAOBaxejibHO, ne HBJinexcH h 
(|)aroM, c ApyroH — qxo oh 6ojiee ycnemno SjioKnpyexcH ySnxbiMH MHKpoSaMH 
P. pestis, qxo b cbok) oqepeAB Mou^ex CBHAexejibcxBOBaxb o noHBJienHH hgko- 
xopbix 3JieMeHX0B aAanxan;HH 3am,HXHbix MexannsMOB oprannaMa 6jioxh 
HO oxHomeHHK) HMeHHO K BoaSyAHxejiH) qyMbi. 

EcxecxBeHHO 6bijio npeAnojiomHXb, qxo xaKoii (J)aKxop BCxpeqaexcH y 
MHornx, ecjiH ne y Bcex bhaob Sjiox, h qxo ero 3(J)(J)eKXHBHOcxb Bapbnpyex 

B 3aBHCHMOCXH OX XOrO, HBCKOJIbKO XOX HJIH HHOH BHA 3 (|)(J)eKXHBeH KBK HOpe- 
HOcqHK qyMbi. J],jih cpaBHeHHH aapamenne BHpyjienxHbiM mxaMMOM qyMbi 
6bijio npoH3BeAeHO c X. gerhilli minax, L. segnis h C. laeuiceps. IlepBbiH bha, 
KaK H3BecxHO (BH6HKOBa H AP-? 1959), HBJinexcH BecbMa 3 (|)(|)eKXHBHbiM nepe- 
HOcqHKOM qyMbi. C. laeuiceps—OTiiociiTejihiio Menee 3(|)(|)eKXHBHbiH nepeHOcqnK 
(Ejikhh h EMejibHHOBa, 1962) h em,e Menee aKXHBHbiii nepenocqHK — 
L. segnis (OjieroHxoBa h aP-? 1965). 

J]|,aHHbie o aapamaeMocxH h coxpaneHHH mhkpoSob qyMbi b 6jioxax 3 xhx 
BHAOB npHBeAeHbi b xa6ji. 3. CpeAuee KOJinqecxBO mhkpoShbix xeji, Koxopoe 
HOJiyqajiH 3 xh 6jioxh, cocxbbhjio aJI^ X, gerhilli — 80, aJIb L. segnis — 
59 H AJiH C. laeuiceps — 112 xbicnq mhkpoShbix xeji. Mo>kho 6bijio omnAaxb, 
qxo xyAinue nepeHocqnKH aapamaioxcH b MeHbmeM npoAeHxe cjiyqaeB h 
6bicxpee ox hhx ocBo6o>KAaioxcH. 

KaK cjieAyex h3 abhhbix xa6ji. 3, b nepBbie MHHyxbi nocjie aapameHHH, 
ocxaioxcH HH(|)Hi];HpoBaHHbiMH HpaKXHqecKH Bce L. segnis h Bce C. laeuiceps, 
B ABJibHeiimeM, bhjioxb ao Tpex qacoB, yMeHbmeHHe qncjia aapameHHbix 
oco6eH HocjieAHHx AByx bhaob nponcxoAux b HecKOJibKO paa MeAJieHHee, 
a KOJiHqecxBO BbiAejineMbix h3 xbkhx 6jiox mhkpoShhx xeji, kbk npaBHJio, 
Bbime, HemejiH b cjiyqae c X. gerhilli, G Apyroii cxopoHbi, coxpaHeHHe mhk- 
po6oB B xeqeHHe AJinxejibHoro cpoKa Ha6jiiOAajiocb b Hamnx onbixax jinmb 
y X, gerhilli. 
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Ta6jiHn,a 3 

CoxpaHeHHe mhkpo6ob qyMw b 6jioxax pasHwx bh^ob npn xeMnepaxype 22—24° 


HHTCpBaJI 



1 KOJIH^eCTBO nOJIOJKHTCJILHHX nOCCBOB 6 jiox 


Kojih- 



1 




MOKAy 

3apa>KeHneM 

Bhji; 6jioxh 

^eCTBO 

3apa>KeH- 


no OTHO- 
ineHHK) 

H3 HHX C HHCJIOM KOJIOHHH 

H nOCCBOM 


HBIX 6jiox 

Bcero 

K nncjiy 





6jiovh 



3apa>KeH- 
Hbix 6 jiox 

1-10' 

10^ 

10^ 

10* 

( 

X. gerbilli 

23 

15 

0.65 

2 

7 

4 

2 

0—3 MHH. < 

L. segnis 

12 

11 

0.92 

2 

3 

4 

2 

\ 

C. laeviceps 

7 

7 

1.0 

3 

2 

1 

1 

15—30 MHH. 1 

X. gerbilli 

L. segnis 

24 

20 

14 

14 

0.58 

0.70 

10 

4 

3 

6 

1 

1 

3 

1 Hac. 1 

X. gerbilli 

12 

4 

0.33 

4 

_ 

_ 

_ 

L. segnis 

17 

7 

0.41 

3 

3 

1 

— 

{ 

X. gerbilli 

10 

1 

0.10 



1 

_ 

3 naca < 

L. segnis 

17 

6 

0.35 

2 

3 

1 

— 

1 

C. laeviceps 

6 

5 

0.83 

2 

2 

— 

1 

1—7 cyTOK 1 

X. gerbilli 

62 

7 

0.11 

_* 

_ 

_ 

_ 

C. laeviceps 

38 

0 

—• 

— 

— 

— 

— 

8 — 14 cyxoK 1 

X. gerbilli 

42 

3 

0.07 

_* 

_ 

_ 

_ 

C. laeviceps 

5 

0 

— 

— 

— 

—- 

— 

15 — 21 cyxKH 

X. gerbilli 

13 

0 

— 

— 


— 

— 


KaK >Ke oSiiHCHHib 9 th npoTHBope^HBLie (|)aKTLi? HaM Ka>KeTCH BecbMa 
BepoHTHbiM npe^nojiOKeHHe, ^to HanSojiee CHJibHbiM h coBepmeHHbiM an- 
napaxoM ^jih o6e3Bpe>KHBaHHH SaKxepHH o6jia/i;aK)T HMenno BH/i;bi 6 jiox — 
aKTHBHbie nepenoc^HKH. Ohh Sbicxpo h b SojibniHHCXBe cjiy^aeB 3(|)(|)eK- 
THBHO ocBo6o>K;];aK)TCH OT nonaBHiHx B HHx SaKxepHH. HanpoTHB, xy/];inHe 
nepenoc^HKH ocBoSoK^aiOTCH ox SaKxepnii Me^Jiannee, Jinnib ^bcxhtoo Hcnojib- 
ayn ;i;jih axoro 6aKxepHi];H;];HbiH (|)aKxop, a b ^ajibHenmeM, bh/];hmo, ocbo6o- 
yajl^diRCh ox MHKpoSOB TOCXO MexaHHHeCKH — C (|)eKaJIHHMH. 

Ho 9XOX npopecc hmoox h ji;pyryK) cxopony: aKXHBHoe Bos^eiicxBHe co 
cxopoHbi opraHHSMa 6 jioxh na SaKxepnii, o^obh/^ho, npHBO/];Hx k MaccoBofi 
HX rH6eJIH H B XO >Ke BpeMH K HHXOHCHBHOMy Ox6opy HMOKHO xex MHKpoSnblX 
KJiexoK, Koxopbie Moryx npo^oji>Kaxb pasBHxne b oprannsMe 6 jioxh h b 
H efiineM, bkxhbho pa3MHO>KaHCb, oSpaaoBbiBaxb 6 jiok. Bo3mo>kho, 3X0My cno- 
coScxByex xaK>Ke oxMe^eHHoe Baxpax (1951) oScxoHxejibcxBO, ^xo xojibko 
3HaTOxejibHoe kojih^ocxbo mhkpoShbix kjioxok chocoSho BOCCxanoBHXb cpe/];y 
/];o ypoBHH OKHCJiHxejibHO-BOCCxanoBHxejibHoro noxeni^najia, Heo6xo/];HMoro 
pocxa qyMHoro MHKpo6a. 

HanpoxHB, y Monee aKXHBHbix h cJiaSbix nepenocTOKOB npn cooxBOxcxByio- 
m,Hx BHeniHHx ycJiOBHHx npoi];ecc thSojih h ox6opa 6ojiee mo^Jighho, 

no3xoMy H cjiy^an 6jiOKoo6pa30BaHHH y hhx Ha6jiK)/];aK)xcH pe>Ke. Bo3mo>kho, 
^xo 3XHMH >Ke (|)aKxopaMH o6bHCHHexcH paBJiH^HbiH MexaHH3M ox6opa CMeinan- 
Hbix nixaMMoB qyMbi b oprannaMe 6 jiox: b cxopony yBejinnenna BHpyjienxHOCXH 
B xoponiTix nepenocnHKax h, naoSopox, b cxopony npeoSjia^annn annpyjienx- 
nbix KJiexoK — B MaJioaKXHBnbix, o neM CBH/];exejibcxByiox paSoxbi Bh6h- 
KOBOH H /];p. (1961). 

Tn^axejibnbin anajina ;i;annbix Kapxmena c coaBxopaMH (1956), /];annbix, 
Koxopbie aBxopbi nnKan ne o6cy>KAaiox, no/i;xBep>KAaex name npe^nojinmenne. 
B HX onbixax aapamennbie na mnnoxnoM Xenopsylla cheopis nepea 2—4 naca 
B xpexH cjiynaeB ne co/];ep>KajiH MHKpoSoB, a nepea 24 naca MHKpoSbi Bbi^e- 
JiHJiHCb jinmb B xpex cjiynanx na 12. Mem^y xeM na Xenopsylla uexahilis 


* OiipeAejiHJiH TOJibKo najiHHHe mhkpo6ob nyMbi 5e3 XHTpoBaHnn. 
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hawaiiensis bo bcgx cjiy^anx, npn Bcex HHxepBajiax mhkpoSli BLiji;ejiHJiHCB, 
xoTH TaK me, Kan n y X. cheopis, na 1-e cyTKH npoHCxoji;Hjio na^eHne otho- 
CHTOJIBHOrO KOJIH^eCTBa MHKpoSoB. MOH^^y TGM B Ji;aJIBHGHmGM, cyji;H no 
ycHGxy nGpGji;anH MHKpoSoB h^hbothlim, X. cheopis OKaBajinct b 2—3 paaa 
60 JIGG 3 $$GKTHBHLIMH nGpGHOCnHKaMH, HG^KGJIH X. VexabiUs. 

CjIGAOBaTGJIBHO, npOTHBOpG^HG, C KOTOpLIM MLI CTOJIKHyjIHCB, HBJIHGTCH 
TOJiBKO Ka>Kyni;HMCH, n na caMOM ^gjig oxpa^KaGT npoTHBopGnnBLin xapanxGp 
BBaHMOOTHOniGHHH A^yX OpraHHBMOB! HGpGHOCnHKa, CTpGMHH^GrOCH OCBO- 
6 oji;htbch ot naxorGHHoro nanajia, h B 036 y^HXGJin, npHcnoca 6 jiHBaioni;GrocH 
K ycjiOBHHM cyni;GcxBOBaHHH B opranHBMG nGpGHOcnnKa. 

B nocjiGji;HGH CGpnn ohlixob mli nLixajincb npeoAOJiGxb 3ani;HXHOG ji;ghcxbhg 
6aKXGpHi];Hji;Horo $aKxopa nyxGM bbg^ghhh b 6 jiox onGHb Sojitninx ^03 mhk- 
PoShlix xgji (ji;o 1 mjih b 1 oco6b). To, nxo Bapa^caGMOcxt 6 jiox BaBHcnx ox 
nncjia mhkpoShlix xgji b KpoBH h^hboxhoxo, hbbgcxho a^bho (EskGy a. Haas, 
1940). Oji;HaKO HaM Kaaajiocb hhxgpgchlim npoBGpnxb axox $aKx c xonno 

H3BGCXHLIMH KOJIUnGCXBaMH BBOAHMLIX SjIOXaM MHKpoSnLIX XGJI. ECXGCXBGHHO 


Ta6jiHu;a 4 

CoxpaHeHHe mhkpo6ob P. pestis b 6jioxax X, gerhilli minax b aaBHrHMOCTH 

OT sapancaioii^eM aobw 


Hhcjio 
MHK po6HbIX 
TGJi B 3apa- 
>KaK)iAeft 
JKHAKOCTH 
(b MJipA 

B 1 MJI) 

Cpeanee 

(paCHGTHOe) 
KOJlH^eCTBO 
MHKpo6HbIX 
TGJi, norjio- 
meHHoe oahoK 
ocoCbK) npn 
HHTaHHH 
(B TbIC.) 

Kojih- 
HeCTBO 
3apa>KeH- 
Hbix 6 jiox 

KojiHHecTBO nojio>KHTejibHbix cjiynaeB noceBOB 6 jiox nepes 

4 cyTOK 

Bcero 

no oTHome- 
HHK) K HHCJiy 
BapajKen- 
Hbix 6 jiox 

I 

1-10' 

13 HHX C 

102 

; nncjiow 

lO^'’ 

[ KOJIOHE 

10^ 

IH 

105 

1.0 

80 

7 


_ * 






5.0 

403 

11 

2 

0.18 

1 

— 

_ 

1 

— 

10.0 

840 

8 

3 ** 

0.37 

’ 

2 



1 


HGJIB 3 H SblJIO npHMO COHOCXaBJIHXb JIHXGpaxypHbIG H HaniH ^aHHblG, r^G 6 jioxh 
nojiynajiH hg mhkpoSob, nponaccHpoBannbix nGpG 3 JKHBOxnbix n npnxoM 
BMGCXG c KpoBbK) xo 3 HHHa, a CMbixyio c axapa HX Kyjibxypy b rGMOJinanpoBan- 
HOH KpOBH. 

Tgm hg mghgg naniH ji;aHHbiG, npnBGAennbiG b xa6ji. 4, noKaabiBaiox npHMyio 
aaBHCHMOcxb MG>Kji;y 3apa>Kaioii];GH ^030 h h 3apa>KGHHGM 6 jiox. Bhji;hmo, 
npn OHGHb 6ojibmHX KOJinnGCXBax norjioii];aGMbix Sjioxoh MHKpoSnbix xgji 
npoHCxoji;Hx Kan 6bi ncHGpnbiBanHG aanacoB SaKXGpnpnAa n yBGjmnGHHG 
nncjia nojio>KHXGJibHbix cjiynaGB 3apa>KGHHH. Ho npHMon nponoppHonajibHon 
aaBHCHMOCXH HG Ha6jiioji;aGxcH, xan Kan yBGJiHHGHHG HH$Hu;Hpyioiii;GH ji;03bi 
B 10 pa3 npHBO^HJIO JIHHIb K xpGX- HGXbipGXKpaXHOMy yBGJIHHGHHK) 3apa>KaG- 
MOCXH. 

EcxGCXBGHHO, HXO yCJIOBHH npHHy^HXGJIbHOrO 3 apa>KGHHH 6 jiox hg bhojihg 
HJ i;GHXHHHbI 3 apa>KGHHIO Ha >KHB 0 XH 0 M, r^G BMGCXG C MHKpoSaMH HOCxynaGx 
nojiHopGHHan KpoBb xo 3 HHHa, oji;HaKO MO>KHO npGji;nojio>KHXb, ocoSghho cpaB- 
HHBan ji;aHHbiG KapxMana h naniH, hxo npoi];GCCbi o 6 G 3 BpGH{HBaHHH, oxMHpa- 
HHH, Ox 6 opa H nOCJIG^yiOmGrO pa 3 MHO>KGHHH MHKpoSoB B SjIOXaX, npOHCXO^HX 
cxoji;HbiM o 6 pa 30 M. B ji;ajibHGHmGM, bbo^h b oprannaM 6 .xoxh paajiHHHbiG hh- 
rpGJi;HGHXbI KpOBH X 03 HHHa BCJIGJi; 33 MHKpoSaMH HJIH BMGCXG C HHMH, MO>KHO 
6 yji;GX HanXH BGmGCXBa, OXBGXCXBGHHBIG 3 a JiyninGG BbI>KHBaHHG H pa 3 MHO>KGHHG 

B 036 yji;HXGJiH HyMbi B Sjioxax. 


* B Ka4ecTBe HHAOKca iipaBOMepHO iipHHHTb 0.11, uojiyqeHHBiii na OojibineM 
MaTepnajie (TaOji. 3). 

** B AByx H 3 Tpex iiojioH«HTeJibHLix cjiy^aBB 3 apaH«aK)iij,aH Aosa paBHHJiacb 1 mjih 
MHK poOHbIX TeJI. 
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3AKJIK)HEHHE 


npoBeAeHHBie aKcnepnisieHTBi hobbojihiot yTBep>KAaTb, ^to cymecTBOBanHe 
B opraHHBMe 6 jiox (|)aKTopa (hjih (|)aKTopoB), oTBexcTBenHoro sa 6ojiee hjih 
M enee Sbicxpoe o6e3Bpe>KHBaHHe norjiomaeMbix nepenoc^KOM mhkpoSob 
qyMbi, BecBMa BepoHXHO. 3 xh Bemecxaa, Koxoptie mbi bcjiba aa /],yHKaHOM 
ycjiOBHO HaBBiBaeM 6aKxepHi];H^aMH, CBHBanHBie, no Been BepoHxnocxn, c (|)ep- 
MenxHOH CHcxeMOH nepenoenHKa, xapaKxepnBi, bh^hmo, ^jih bcgx hccjigao- 

BBHHBIX naMH BH^^OB 6jIOX, XOXH 3(|)(|)eKXHBHOCXB 3X0X0 (|)aKXOpa y paSHBIX 
BH/i;oB paaJiHnna. J],eHcxBHe SaKxepnpn^a necoMHenno xopMOsnxen xojio^om 
H nacxnnno 6jiOKHpyexcn npn BBe^ennH Sjioxbm BSBecn ySnxon 6aKxepHaJiB- 
HOH KyjiBxypBi. BaKxepnpn^, bh^hmo, ne hochx ysKO cnei];H(|)HnecKoro xapaK- 
xepa, xaK Kan MO>Kex 6bixb nacxnnno o6e3Bpe>KeH cxojib necnei^H^nnnBiM A-an 
6jiox MHKpoSoM, KaK B. prodigiosum, o^naKO ySnxan B3BecB MHKpoSoB 
BHpyjienxHoro mxaMMa P. pestis Sjionnpyex npeAnoJiaraeMBin SaKxepnpn^ 
naMHoro nojinee. Mbi ne nojiynnjin noATBep>KAeHHH AannBix J^ynnana o xom, 
nxo noHBJienHe 6aKxepHii;H^a b oprannaMe npoBOCOCOB canaano c kpobhhbim 
nnxanneM: b naninx onBixax o6e3Bpe>KHBaHHe SaKxepnn nyMBi naSjiiOAajiocb 
ne xojiBKO y 6jiox na paanBix exa^nax nepeBapnaanna Kpoan (ox I jj,o V), 
HO H y CBe>KeBBinjio/i;HBmHxca h3 kokohob ocoSen, npnaeM y acex xpex nay- 
aaBinnxca naMH bh/i;ob 6jiox. 

3x0 noaBOJiaex npe^nojioa^HXB, axo SaKxepnpnj^HBie BemecxBa noaa- 
jiaioxca y 6jiox ein.e na ^aae KynojiKH n, M 0 >Kex 6 BixB, ^a>Ke jihhhhkh. Bo3mo>kho, 
HMenno 3xhm o 6 x.acHaH)xca ney^aanBie peayjiBxaxBi ohbixob PoJioBa n Ilo(|)(|)a 
(1928), xmexHO nBixaBinnxca noJiyanxB xpanc^aaoByio nepe^any mhkpoSob 
ayMBi, CKapMJiHBaa jinannKaM, coAep>Kaiii;He SojiBinoe KOJinaecxBO mhkpoSob 
KycoHKH ceJieaenKH nornSmero ox ayMBi >KHBOXHoro. 

PeaioMHpya BBimeH3Jio>KeHHoe, mo>kho cnaaaxB, axo ^oKaaaxejiBcxBa 
B noJiBay cymeoxBOBanna SaKxepnpn^Horo $aKxopa b oprannaMe nepenoc- 
anKOB ayMBi acKpaiaaiox hobbih acneax BaanMOOXHomennH uemjsj aoaSyAH- 
xeJiGM H nepenocaHKOM, BaanMOOXHomennH, Koxopaie, no Been Bepoaxnocxn, 
B HGMaJiOH cxenenn BJinaiox na xeaenne BnnaooxnaecKoro npon;ecca b npnpoAe. 
He HCKjnoaeno xana^e, axo KpnxepnH cKopocxn ^enexana 6aKxepHi];HAHoro 
aemeexBa b oprannaMe apoBOCOca MO>aHO 6yAex ncnoJiBaoaaxB ^Jia openan 
3(|)(|)eaxHBH0CXH xoro hjih hhoxo BH^a 6jiox b aaaecxae nepenocanaa ayMBi. 


JlHTepaxypa 

AjieaceeB A. H. 1965. IIpHHyflHTejibHoe floanpoBanHoe KopMJienHe naceKOMHX. 

Mefl. napasHTOJi. h napasHTapn. 6 ojie 3 HH, 4 : 467—471. 

AjieaceeB A. H., BnSHKOBa B. A. h XpycaejieBCKaa H. M. 
1966. MeTOflHKa HH^HBHflyajibHoro npHny^HTejibHoro floanpoBaHHoro 3apa>KeHHH 
6 jiox pa3HHx BHflOB MHKpo6aMH HyMH. Mefl. napa3HT0Ji. H napa3HTapH. 6ojie3HH. 
AjieaceeB A. H., Bh 6 hkob B. A. h XpycaejieBCKaa H. M. 1968. 
HeaoTopHe Ha6jiK)fleHHH 3a aHTanneM 6 jiox paajinanHX bh^ob npn ycjiOBHH npn- 
HyflHTejibHoro KopMjiemiH aepea KanHjijiap KyjibxypaMH ayMH. IlapaaHTOJi., 
2 (2) : 115—123. 

B a X p a X E. 9. 1951. OKHCJiHTejibHO-BOCCTanoBHTejibHHH noTeHii,Haji b ayjibxype 

ayMHoro MHKpo6a. Goo6iii;eHHe 2. Tp. hhct. «Mhkpo6», 1 : 84—91. 

BH6HK0Ba B. A., EropoBa P. H. h Bojioxob B. A. 1958. K Bonpocy 
o6 3nH300T0Ji0rHaecK0H pojiH 6 jiox necaanoK. Coo6ni;eHHe 1. Xenopsylla gerbilli 
minax. Tp. CpeflHe-AanaTCK. h.-hccji. npoTHBoayMH. hhct., 4 : 101—106. 
BnOnKOBa B. A., Oca^aan JI. M. h XpycaejieBCKaH H. M. 
1961. K HayaeHHK) HaMenaHBOCTH ayMHoro MHKpoOa b 6jioxax. Maxep. paemnp. 
Hayan. KOH(j)., nocBarn;. 40-jieTHio KaaCGP, AjiMa-Axa : 30—31. 
r 0 JI 0 B fl. A. H H 0 (J) (J) H. r. 1928. Bjinanne paaananHx ycjiOBHH na coxpaneHHe 
ayMHoro MHKpo6a b oprannaMe 6aox h paaanaHHx CTaii,Hax hx paaBHTHa. Tp. 1-ro 
Bcecoi03H. npoTHBoayMH. coBern;., GapaxoB : 158—175. 

Ejikhh K). M. h EMeabaHOBa JI. H. 1962. GpaBHHTeabHoe nayaenne aKTHB- 
HOCTH 6aox Xenopsylla conformis h Geratophyllus laeviceps KaK nepenocaHKOB 
ayMH. Tp. Aa. npoTHBoayMH. CTaHn,HH, 3 : 64—69. 

GoKoaoBa H. M. 1959. BH^eaenne ot aKTonapaanroB ananpyioiiiero BemecTBa, 
CHMyanpyiomero ayMHOH 6aKTepHO{J)ar. Tp. hhct. «Mhkpo 6», 3 : 93—98. 
TH{J)aoB B. E. 1964. Gy^bOH OaKTepnaabHbix KyabTyp b oprannaMe 6aoxH. B kh.: 
9KTonapa3HTbi, 4 : 181—198. 


234 



OjieroHTOBa A. A., Majia(J)eeBa JI. C. h SaxapoBa F. A. 1965. 
Akthbhoctb 6jiox Leptopsylla segnis Schoncher (1811) KaK nepenocHHKOB nyMH. 
3nH/i;eMHOJi. h annsooTOJi. oco6o onacHHx hh(J). M. : 239—245. 
Xpycii;ejieBCKaH H. M., EnSHKOBa B. A. h Oca^HaH Jl. M. 
1964. HsMenenHe BHpyjieHTHOCxH nyMnoro MHKpo6a b oprannaMe 6jiox. B c6.: 
MHKpo6HOJiorHH, HMMynojiorHH oco6o onacHHx HH(J)eKii;HB[. CapaxoB : 14—18. 
Anigstein L., Whitney D. a. Micks D. 1950. Antibacterial activity of 
a substance present in ticks (Ixodoidea) of Texas. Nature, 166, 4212 : 141—143. 
D u n c a n I. 1926. On a bactericidal principle present in the alimentary canal of Insects 
and Arachnids. ParasitoL, 18 (1) : 238—252. 

E s k e y G. R. a. H a a s V. H. 1940. Plague in the western part of United States. 
Publ. HJth. Bull., 254 : 1—83. 

Kindle E. a. Duncan I. 1925. The viability of bacteria in Argas persicus. Para- 
sitoL, 17 : 434—446. 

K a r t m a n L., Prince F.-a. Quan S. 1956. Studies on Pasteurella pestis in 
fleas. Comparative Plague-vector Efficiency of Xenopsylla vexabilis hawaiien- 
sis and Xenopsylla cheopis. Bull. Wld. Kith. Org., 14 : 681—704. 


ON THE EXISTENCE OF BACTERICIDAL FACTOR IN FLEAS, 
VECTORS OF PLAGUE 

A. N. Alekseev, V. A. Bibikova and N. M. Khrustzelevskaya 
SUMMARY 

Tests were carried out intended to confirm the existence of factors inactivating micro¬ 
bes of plague in fleas Xenopsylla gerbilli minax Jord., Ceratophyllus laeviceps Wagn. 
and Leptopsylla segnis Schoncher. It was established that microbes of plague, introduced 
to fleas by means of apparatus for dose feeding, were inactivated very quickly (with 
different inactivation rates in different species). 

This is confirmed both by the reduction in the number of microbial bodies and the 
decrease in the number of infested individuals. Bactericidal factors were found to be pre¬ 
sent in adult fleas of any age and physiological state. 



